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Abstract 
The effect of the bed vessel vibration on the oscillatory behavior of the bed bulk and the bubbles is 
experimentally studied in the present work by means of Digital Image Analysis (DIA) in a pseudo-2D bed. 
The bed material was three different powders of Geldart A, B and A/B classifications and was operated in 
bubbling regime for different superficial gas velocities and vibration amplitudes and frequencies. A tracking 
methodology was developed in order to follow the oscillatory motion of the bed bulk and each individual 
bubble in the system. This allowed the analysis of the interaction of the dense phase of the bed with the 
oscillations of the bubble diameter, position and velocity. The results indicate that both the center of mass 
of the bed and the bubble characteristics follow the oscillation of the bed vessel with a similar frequency 
but with a phase delay. The amplitude and phase delay of the oscillation of the center of mass of the bed 
are more sensitive to variations of the vibration frequency than to variations of the vibration amplitude of 
the bed vessel. Both the amplitude and the frequency of the bed vessel vibration have a stronger impact 
on the bubble behavior of beds filled with small particles. The existence of a phase delay between the 
oscillations of bubble characteristics in the lower and upper sections of the bed indicates the existence of 
compression-expansion waves in the dense phase that modify the bubble behavior along the bed despite 
bubbles are interacting with each other. The presence of compression-expansion waves may shed light onto 
the different behaviors encountered for the mean bubble behavior in vibrated fluidized beds. 
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1. Introduction
Fluidization is a process that has several applications in chemical and process industries, such as fluid
catalytic cracking (FCC), gasification, combustion of solid fuels, Fischer-Tropsch synthesis or drying and 
coating [1]. Despite the fact that fluidized beds have been widely used for these processes since the 1920s 
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Table 3: Velocity of propagation of bubble characteristics. 
dp (µm) f (Hz) Vi,rop,yb (m/s) Vprop,Vb (m/s) A (-)
10 49.9±33.4 56.5±39.9 0.1-0.4 
60 15 7±0.3 6.9±0.3 0.3-0.9 
20 8.4±0.1 8.3±0.1 0.5-1.5 
10 20.1±11.8 21.6±13.8 0.1-0.4 
90.5 15 8±0.6 7.9±0.6 0.2-0.9 
20 9.1±0.7 8.9±0.6 0.4-1.5 
10 41.4±31.4 48.2±42.1 0.1-0.4 
120 15 9.8±0.8 9.7±0.8 0.3-0.9 
20 10.1±0.8 10±0.7 0.5-1.6 
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